Magnetisches Ungewitter*

Baron Alexander vom Humboldt
discovered "Magnetisches Ungewitter,” or
magnetic storms. From May 1806 until
June 1807 in Berlin, he and a colleague
observed the local magnetic declination
every half hour from midnight to morning.
The observations were made using a
microscope to identify the pointing
direction of a magnetic needle. On
December 21, 1806, for six consecutive
hours he observed strong magnetic
deflections, and also noted the presence of correlated northern hights (anrora)
overhead. When the aurora disappeared at dawn, the magnetic perturbatiomns
did as well. This was reported in Annales der Physik (29, 425, 1808).

* From AGU's "Magnetic Storm" book (dedicated to Alexander von Humboldt), 1997.
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WIND - January 10-11, 1997
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Fig. 2 The Pioneer 10 interplanetary magnetic field data at 2.2
AU from the Sun. Four regions of southward’ IMF are
identified. Of parti- ~ - interest is an interval of northward
directed fields from ~ 13 UT day 220 to ~ 11 UT day 221.
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Ur=12x 1017 erg s-1

EFFICIENCY OF SOLAR WIND ENERGY INJECTION INTO
MAGNETOSPHERE DURING THE EVENT
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VISCOUS INTERACTION
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On 6 August 1972, p = 3 cm-3, Vsw ~ 600 km s-1 at Pioneer 9
(Mihalov et al. 1974)

Assume the diameter ot the magnetosphere is ~ 20 Re. The croes-
sectional area is ~ 1020 cm?

The solar wind snergy flux impinging on the magnetosphere is
~ 1020 org 81

0668 WG 8T8 TV4 90 2T €M 06/40/40 -

Magnetospheric Energy Output Uy (Akasofu, 1881)
UT=U°+UJ+UA

@ WoysTRdORd 2or

Uy + Ua= 3 AE x 101 erg 8-
AE = 40 nT for two consscutive hours

Dst contribution negligible
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Corotating Interaction Region (CIR)
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Geomagnetic Activity Can be Higher During
Solar Minimum Than During Solar Maximum

Solar Minimum

Solar Maximum
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POLAR Mission
Polar Cap Boundary Layer Waves from 3/13/96 through 3/1 2/97
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Polar PWI - HFWR
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Table 2. A comparison of the Jovian BL plasma wave spectra and the Earth’s wave spectra

Spacecraft Location Date B’ E’
a Earth - -3.3 - -2.2
ISEE 1 magnetopause day 314, 1977 f f
b Earth Iy £-39 Sy £-2.8
ISEE 1 and 2 magnetopause 1977 (1 x 10" f Bx10%f
ISEE 1 and 2 Earth 1977 19 X WYY (6.3 x 107 f 2
magnetopause
Earth X: (36 x 10" f 2
GEOS 2 magnetopause day 240, 1978  Y: (1.8 x 10" f** (1.2 x 10°) f2¢
Z: (28 x 10YH
. Earth y £33 ENPET
ISEE 1 magnetopause 1977-79 Bx17)f 6x107)f
Ulysses Jupiter day 043, 1992 (2 x W) f

magnetopause

4x107%) 2







